but in doing so he was merely obeying the physical law of reaction,
for the natural-philosophers had been so outrageous with their
mystic " life-force " that the come-back was only too understand-
able. Today, however, most physiologists incline to take a middle
view, which is contained in the resume with which Claude Bernard
concludes his classic investigations into the phenomenon of life:
" U element ultime du phentimene est physique, Varrangement est
vital." Not a few researchers, however, have returned to unquali-
fied Vitalism; for instance, Johannes Reinke, who supposes
" dominants " endowed with intelligence to be the authors of the
phenomena of life, and Karl Ludwig Schleich, who attributes a
soul to every single cell. Bunge, too, adopts a completely sceptical
attitude towards the mechanists. And Du Bois-Reymond himself,
as we have seen, was a sceptic. Far from pronouncing a conclusive
judgment on the ultimate questions of this science, he regarded
every piece of knowledge simply as a new problem.

In other fields, also, natural science progressed, theoretically
analysis ancj practically. 1868 saw the synthesis of alizarin, the dye of the
madder plant, in a much purer form than that derived from the
natural sources. From the end of the fifties unwearying work was
done on the problem of sending the electric spark oversea by
means of a copper wire insulated with gutta-percha; the lines
parted again and again, and it was only in 1866 that permanent
cable connexion was achieved between America and England;
whereupon the latter country proceeded vigorously to develop
similar connexions with the Colonies. Photography, too, advanced
rapidly, thanks in particular to the invention of the dry plate,
which amongst other things benefited astronomy; the plate could
gather and sum up many more light-impressions than the eye, and
so astronomical photography became a sort of time-microscopy
whereby many " invisible " fixed stars, comets, and nebulae were
caught in the plate. But the epoch-making development in the in-
vestigations of all the heavenly bodies was spectrum analysis. We
have already noted Fraunhofer's discovery and accurate placing
of the dark lines in the solar spectrum; and presently he was able
to find other spectra for many of the fixed stars. In connexion with
this, Kirchhoff and Bunsen in 1860 invented the method called
" spectrum-inversion," which rested on the principle that every
body absorbs precisely those rays which it emits itself. The sodium
flame, for example, burns yellow, and if white light (which con-
sists, as everyone knows, of all the colours) be sent through it, the
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